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On the Problem of the Nature of the Effect of Complex 20.4.25/52-;‘-
Catalysts of the Reaction of Polymerization of Vinyl Compounds.

black residue. The ampules were put into a thermostat and the
separating wall was broken after equalization of temperature.
The most important conditions and results of the tests are
compiled in two tables. The pure monomers are polymerized by
three of the catalysts specified here, but not by triethyle
-aluminium. The polymerization of A =methylstirol by ethyl-
-lithium takes place only slowly. With the copolymerization
of an equimolecular mixture of polymers the copolymer
(sopolimer) which is in the initial stage must contain 60%
styrene-members and 40% ¢ -methyl-stirol-membGers. Based upon
. the composition of the developping copolymers, the complex
catalysts must be computed to the type of acid-catalysts. This
eis also indicated by the fact that with the presence of

complex catalysts no polymerization of methylmethacrylate and
acrylonitryle takes place. The difference between the complex
and acid catalysts is supposed to consists in the structural
pecularities of the heterogeneous ocatalyst. With the complex
catalysts it is very likely - on account of their crystalline
structure - that the adsorbed molecules of the monomer react
with the active center on the surface of the catalyst. Such

Card 2/3 a hypothesi: explains the rules governing polymerization by
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complex catalysts, as observed by various authors.
There are 2 tables and 12 references, 2 of which are Slavic.

ASSOCIATIONs Institute of High-Molecular GCompounds AN USSR (Institut
vysokomolekulyarnykh soyedineniy Akademii nauk SSSR).

PRESENTEDs May 23, 1957, by V. A. Kargin, Academician.
SUBMITTEDs May 15, 1957 : .
AVAILABLE; Library of Congress
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AUTHORS: Rakova, G. Ve, Korotkov, A. A. 20-119-5-59/59

TITLE: Investigation of the Copolymerization of Isoprene and Divinyl
by Butyl Lithium ( Issledovaniye sopolimerizatsii izoprena i
divinila butillitiyem )

PERIODICAL: Doklady Akademii Nauk SSSR, 1358, Vol. 119, Nr 5,
pp. 982 - 985 (USER)

ABSTRACT: The determination of the relative reactivity of the diethylene-
-hydrocarbons isoprene and divinyl (which are distinguished only
by the existence of a2 methyl group) in the case of catalytic
basic copolymerization. The conmposition of the copolymers was
determined by means of the method of marked atoms. For this pur-
pose isoprene was synthetized with c'4 according to a somehow
modified method by A. Ye. Farovskiy (Reference 7). All opera-
tions were carried out in a current of dry nitrogen or in
vacuum. The polymerization reaction was interrupted at differ-
ently progressed stages of the transformation by quick cooling
of the reaction ampoule, Then the ampoules were opened and a
little (2 ml) ethylalcohol wes added to decompose the catalyst.
The compositions of the copolymers were determined by the radio--

card 1/3 . activity of the samples. The results of the experiments were
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Investigation of the Copolymerization of Isoprene and 20- 119-5-39/59
Divinyl by Butyl Lithium

compiled in a table. The obtained data make possible the com-
‘ putation of the copolymerization from the exact integral e-
quation by F. R. Mayo and F. M. Lewis (L'yuis) (Reference 9).
For isoprene a = 0,47 + 0,03 and for divinyl B = 3,38 + 0,14
are found. Two diagrams show the computed curves for the co-
polymers which also contain the experimental points. The com-
positions of the copolymers with given initial conditions of
the monomers were computed graphically according to a method
mentioned. The experimental points satisfyingly fit on the
computed curves. From the experimental data mentioned the
following can be concluded: 1; In common copolymerization divinyl
is the more active polymer. 2) In separate polymerization iso-

prene 1is more active. 3) In common polymerization the reaction

velocity in the initial stage corresponds to the velocity of the

separate polymerization of divinyl. There are 3 figures, 1 table
Card 2/3 and 1o references, 4 of which ere Soviet.
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KGROTKOV, A. A.

,M
(Ed., Inst. Macromolecular Compounds, Aced., Sci. USSR)

"Kinetics end Mechenism of Polmerization of Vinyl Monomers by Metallo-organic
Compounds , *
paper presented (by Prof. S. E. Bresler) at the Gordon Conference on Polymer Reseexrch
New London, New Hampshire, 30 June - 4 July 1958.

Discussion - B,3,113,847.
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AUTHOR: Korotkov, A., Deputy-Director 4-58-5-20/41
¢ e e o,
TITLE: Difficult Research (Trudnyy noisk)

PFRICDICAL:  Znaniye - sila, 1958, Nr 5, p 25 (USSR)

ABSTRACT: The author tells of the difficulties experienced in obtaining
synthetic caoutchouc for genseral use and of the Soviet re-
searches that have led to obtaining a polymer from the molecules
of izoprene, which by its composition is identical and by its
microstructure comes very near to natural caoutchouc. - In the
synthesis of polymers of the given microstructure, science has
developed to such an extent where the production of synthetic
caoutchouc, which will be superior to natural caoutchouc in
every respect.will soon to be realized. The author mentions
the name of Academician S,V, Lebedev, according to whose method
hundreds of thousands of tonsof synthetic caoutchouc have been
manufactured since 1932,

Card 1/2
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Difficult Research 4-58-5-20/41
ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy Akademii nauk S5SSE

(Institute of High-Molacular Compounds, USSR Academy of
Sciences)

Card 2/ 2 1. Synthetic rubber--Sources 2. Polymers--Applications 3. Polymers
--Synthesis
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Bresler, S. Ye., Korotkov, A. 4. , ¥osevitskiy, 57-1-16/50
u. I., Poddubnyy, I. Ya.

Investigation of Catalytic Polymerization of Diene
Hydrocarbons by Means of Holecular-Weight pistribution

of Polymers (Iealedovaniye kataliticheskoy polimerizatsii
diyenovylh uglevodorodov 8 pomoshch'yu molekulyarno -vesovykh
ragspredeleniy polimerov)

7zhurnal Tekhnichoskoy Fiziki, 1958, Vol. 28, WT 1,
pp. 114-131 (USSR)

The problems in connection with the computation and the
analysis of the theoretical molecular-weight distribution
are investigated. On the basis of the analysis the ex-
perinental data are discussed which are obtained on the
occasion of the production of polyvinyl and polyisoprene
samples by nmeans of polymerization in a solution under the
action of lithium-butyl. Lithium-buthyl had been chosen as
catalizer because it is goluble in saturated hydrocarbons
due to which fact polymerization is homogeneous 2nd the
analysis of the results is considerably easier. The
theoretical computation and the analysis of the nolecular
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Investigation of Catalytic Polymerization of Diene 57-1-16/30
Hydrocarbons by means of Molecular-Weight Distribution
of Polymers

weight distribution cen be carried out according to 2
methods. Considering the discrete polynerization process
i.,e. the connection cf 2 sequence of monomer units with
the growing chain, a system of differential equations can
be set up. The problem can be solved by means of this
system. However, thig solution expressed in sums is sone-
what complicated. If, however, from the beginning
polymerization is approximated by the assunption of a
continuous increecge of the chain, a much simpler problem
with a very convenient solution is obtained. However, in
this case some details get lost. Both methods of computation
are given. Divinyl and isoprene are used as monomers and
on the occasion of the polymerization hexane and diethyl-
-ester are used as solvents. The measuring of the poly-
merization kinetics was carried out according to the
dilatometric method. The sedimentation experiments were
carried out in the ultra centrifuge of Svedberg (ref. 14)
with scale optics at 60000 - 65000 rev./min. The diffusion
tests were carried out in the Lamm apperatus with scale
card 2/5 optics (ref. 14) at (20 *0,003)°C. It is demonstrated
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Investigation of Catalytic Polymerization of Diene Hydro- 57-1-16/30
carbong by means of Molecular-Weight Distribution of Polymers
that on the occasion of polymerization of divinyl or
isopren with lithium butyl in hexane at 30 - 70°C the
role of the secondary reactions which lead to the limitation
of the growing of the chain is only unimpertant and that
it can be neglected. I.e. nearly all active chains grow
until the complete utilization of the monomer. On the
occasion of the polymerization the author observed a
similar occurrence to that described in reference 20 and
21 by one of the authors. It is demonstrated that a delay
in the growing of the polymer molecules due to interaction
of the polar active centres counteracts simultaneously to
the increase of the gemeral polymerization-velocity with
increase of the concentration of the active centres. With
the increase of the polymerization-temperature the role
of the heat movement becomes more important. The shape of
the curves of the molecular-weight-distribution shows
that on the one hand the formation of a complex with
ester activates the binding to which the monomer units are
connected with the active complex from the catalytical
point of view, on the other hand, however, that it weakens
Card 3/5 them. For this reason a break in this connection is
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Investigation of Catalytic Polynerization of Diene Eydro- 57-1-16/50

carbons by means of Molecular-Weight Distribution of Polymers

possible and it is acconmpanied by the separation of a
complex from the polymer chain. Furthermore, it is
demonsirated that the hydrodynamic properties of the
macromolecules depend only little on the micro structure
of the molecular chains. It seems to be due to the following
reason: the increase from one member to two members with
simultaneous shortening of the chain causes a decrease of
the mobility of the individual members due to which faet

. the measurings of the molecular bdall in the solution
remain practically unchanged. The second very important
conclusion is that the rise of the polymerization tempera-
ture to 70°C, as well as the use of ester as solvent lead
to no important increase in the branching of the molecular
chain since the presence of a uniform dependence S=d (4)
for the polymer type concerned is very unlikely. Analytic
dependence of S and M in the molecular weight interval
(8 in Svedberg): for polydivinyl in octan at 20°C... S =
0,0389.M°’39, for polyisopren in octane at 20°C... S=
0,0155.140:49, 1. N. Barsukova assisted at this work. The
work was discussed with S. Ya. Frenkel'. There are 15

card 4/5 figures, 1 teble, and 25 references, 6 of which are Slavic.
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Investigation of Catalytic Polymerization of Diene Hydro- 57-1-16/30
carbons by Means of Molecular-Weight Distribution of Polynmers

ASSOCIATION: Inastitute for High-lolecular Alloys AN USSR Leningrad
(Institut vysokomolekulyarnykh soyedineniy AN SSSR,

Leningrad)
SUBMITTED: July 23, 1957
AVAILABLE: Library of Congress
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TITLE:s Inter-vuz Sdetific W(Hezhvuzovskiye nauchnyye konferentsii)

f
PERTODICAL: Vestnik Vysshey Shkoly, 1957, #9, op 73 - 76 (USSR)

ABSTRACT: In January 1957, the Second All-Union conference on Photo-
M gynthesis toﬁk place, organized by the Institute of Plant Physi-
ology of the Academy of Sciences, USSR, and by the Faculty of Soil-

Biology of the Moskva University. About 700 representatives of
130 gcientific-research institutes, vuzes and ministries were
present. The introductory report was made by Academician A.L,
Kursanov who described the development of photosynthesis during
the last ten years and jnvited the scientists to concentrate their
work on the application of radioactive and gtable - isotopes.
Nearly 100 reports were reads 13 on photochemistry, 9 on the in-
vestigation of chloroplast structure, 19 on the investigation
of pigments, 9 on the photosynthesis of water plants, vacteria,
ete,

Reports on the results reached in the field of photosynthesis
were made bys: Doctor G. Polster from the German Democratic Re-
public, Professor XN. Seledzhanu from the Rumaniasn People's Re-~
public, Professor K. Popov from the Bulgarian Peopls's Republic.
Finally the Conference stated the great role of Soviet scien-

Card 1/7 tists in the development of photosynthesis and gave some defi-
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ciencies in the research organization, in particular, the in-
sufficient participation of blologists in the solution of the
problem in question.

The Ninth Conference on High-molecular Combinations took
place from 28 January to 1 February. It was organized by the
USSR Academy of Sciences and the MGU and concentrated on general
matters of polymeric chemistry and physics. About 1500 scien-
tists were present from 172 organizations and 37 towns of the
Soviet Union, the representatives of 42 vuzes and 17 foreign
gscientists from China, East Germany, Poland, Rumania, Czecho-
slovakia, Yugoslavia, the German Federal Republic and Israel. -

The introductory speech was made by Academician V.A. Kargin,
who described the present state of science relating to polymers,
and invited the scientists to concentrate their work on new
methods of obtaining polymers, and new classes of high-molecular
substances. 1In the section of polymeric synthesis 43 papers
were read. The author enumerates the following reports: ,
Academician A.N. Nesmeyanov on the reaction of ethylene polymeri-
zation and carbon tetrachloride.

S.S. Medvedev, Member-Correspondent of the USSR Academy of
Sciences, on the kinetics of various types of polymerization.

Professor Bs A. Dolgoploska (Leningrad) on the initiation

card 2/ 7 of radical polymerization.
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Inter-vuz Sclentific Conferences 3-9-19/31

~ A.A. Korotkov (Leningrad)on catalytic polymerization.
TY.V. Korshak, Member-Correspondent of the USSR Acgdemy of
Sciences (Moscow) on syntheses of phosphor containing polymers.

Professor G.Kh., Kamay (Kazan') on syntheses of certain
unsaturated ethers of phosphinous acids.

Academician 0. Vikhterle and Professor Vesely (Czechoslovakia)
on cation polymerization of olefines.

K.A. Andriyanov, Member-Correspondent of the USSR Academy of
Sciences (Moscow) on the elaboration of a new class of thermo-
stable polymers.

Professor Z.A. Rogovin on the qualities of methyl carbonic
ether of celluloses.,

Professor V.I. Ivanov on cellulose qualities and their appli-
cation in chromatography.

Professor Van-Yu- Khay (China) on the titration of terminal
groups of polycaprolactams.

Academician V.A. Kargin (Moscow) and G.S. Markova on the
orientation and crystallization of polymeric chains and their

disposition,
Academician P.A., Rebinder (Moscow) and Professor G.V. Vino-
card 3/7 gradov on methods characterizing the viscous elastic qualities
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of polymeric solutions and thz application of new rheological
and optical polarization methods.

Professor K. Hess (Gess) from the Federal German Republic,
on submicroscopic structures of polymers.

Yu. S. Lazurkina (Moscow) and Ye.V. Kuvshinskiy (Doctors
of Physics—Mathematica) on the qualities of polymeric glass and
the mechanics of glass formation of high molecular combinations.

Professor Chen-Bao-Kun (China) on viscous plastic qualities
of natural rubber. ’

Professor S. Goreyko (Poland) on polyvinyl chloride qualities.

Professor Z.A. Rogovin on investigations in obtaining fluorine
containing synthetic carbon chain fibres.

Professor Kh. Simionesku (Rumania) on fractionation of cel-
lulose.

Professor T. Rabek (Poland) on the qualities of ion-exchange
resin.

The second Vuz Conference on Embryology took place from 28th
January to 5th February at the Moskva University. About 600
participants were present, and 150 reports were read. Present .
also were Professor G. Muller (Halle, GDR) and A. Kelyus (Krakow,
Poland).

The resolution of the Conference contained recommendations to
increase theoretical work on the problems of individual develop-

card 4/7
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ment of organisms. The creation of an embryclogy periodical
was suggested.

The Moscow University convened the first Vuz Conference on
Biochemical and Physico-chemical Principles of the Biological
Action of Radiation in February 1957. About 700 participanta
were present.

An introductory paper was read by Professor B.N. Tarusov
(Moscow) dealing with the biological action of ionizing radia-
tions. Professor A.M. Kuzin made a report on radiotonal bio-
chemical aspects. Other reports were:

Professor M.N. Meysel' (Moscow) on the effect of radiation
on various components of the cells of micro-organisms. K.P.
Dubinin, Member-Correspondent of the USSR Academy of Sciences
(Moscow), on radiation genetics.

The resolution of the conference dealt with the creation of
a course in radiation genetiocs, to be included into the progremaf
genetics and biophysics. The conference decided moreover to
invite qualified specialists to jnvestigate the biological
action of radiation. It was decided to apply at the Ministry
of Higher Education for the organization of courses dealing

card 5/ 7 with working methods of isotopes. '
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A soientific conference dealing with problems of the struc-
ture of organic combinations, took place from l4th to 16th
January 1957 at the Kazan'University. More than 200 participants
were present and 19 reports were delivered on subjects of theo-
retical organic chemistry (tautomerism, geometry of organic
molecules, etc). The conference stated the successful develop-
ment of the theory of A.M. Butlerov, and the necessity to resolve
problems of modern .organic chemistry through physical research
methods, such as infrared spectroscopy, spectroscopy of the
combined dispersion of light and the methods of magnetic reso-
nance, introduced by Ye.K. Zavoyskiy.

‘A conference on the Economical Efficiency of New Techniques
in Construction was convened in January 1957 by the Moskva In-
stitute of Engineering and Economy, together with the economic
departments of Gosstroy SSSR and the Scientific-Technical-
Society of the USSR Construction Industry. About 430 partici-
pants heard 46 reports. Professor, Doctor of Technical Sciences,
L.I. Onishchik (Moscow) spoke on "Problems of Wall Building From
the Point of View of Economical Efficiency”.

Professor Ye.I. Varenik, Doctor of Technical Sciences (Moscow),
spoke on "The Evaluation of the Economical Efficiency of Con-
structions With Selected Sectiona”.

.
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AUTHORS: . - Korotkov, A Ao Marandzheva, Ye. ¥, (Moscow)
TITLE: ‘ Thérmochemical study of the catalytlc polymerization of

isoprene. I. Thermal effect of the polymerization T
reaction of iaOprene with butyl lzthium

1
TEXT' To ‘clear up inconsistencies in published data on the thermal effect;
of isoprene polymerization, this effect was determined directly by L
calorimetry using an apparatus similar to that of L. Tong, W. Kenyon - . . e
(J. Amer. Chem. Soc., 67, 1278, 1945; ibid., 69,1402, 1947). .The 50
- golution of igoprene in gasoline fraction (b p.: 50-60°C) was polymerized :
at 35 or 61 3°C with 0.013-0.110 mole/l butyl lithium. In the polymeriza-
tion at 35°C, ether was used as calorimeter liquid. Results: The thiermal
effect of the poljmerlzatlon of isoprene dissolved in gasoline with butyl
lithium is 15.7 X 0.4 koal/mole. 1In two tests the molecular weights of
the polymer were 31,500 and 39,300 and’ the yields 53 and 635%5. 'The degree

PERIODICAL: zhu;nal flzicheskoy khimii, v. 57, no. 2, 1963, 257 264 XHV/'
o

éncgmp}ete polymerimtion ia explained by termination caused by. impuritiee .
ar
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POZAMANTIR, A.G.; §QEQIEQMJ_A4A‘; LISHANSKIY, I.S.

Catalytic polymerization of olefins. Part 3: Effect of the tiegler
catalyst composition on the molecular weight of polyethylene,
Vysokom.soed. 3 no.12:1769-1773 D 61, (MIRA 15:3)

1. Okhtinskiy khimicheskiy kombinat i Institut vysokomolekulyarnykh

soyedineniy AN SSSR.
(Polyethylene) (Catalysts)
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}OROTKOV, A.A.; NEPYSHNEVSKIY, V.M.

Synthesis of trialkylaluminum from aluminum halides and 1ithium
organic compounds., Plast.massy no,6:46=48 '64.

(MIRA 18:4)
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KOROTKOV, A.A.; CHESNOKOVA, N.N.; TRUKHMANOVA, L.B.

ithiun. Vysokon.
Catalytic polymerisation of lsoprene with butyll )
soed. 1 ne,1:46-57 Ja '59. (MIBA 12:9)

' i1nstitut sinteticheskogo
1. Vsesoyuznyy nauchne-iasledovatel'skiy .
kauchuka 4 Institut vysokemolelculyarnyich goyadinenty AN SGSR,
(1seprene) (I1thium)
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, KOROTEOV, A.A.; SHIBAYEV, L.A.; PYREOV, L.M.; ALDOSHIN, V.G.; YRENKEL',

Synthesis and study of hybrid polymers. Styrene and isoprene
block-polymers obtained by catalytic polymerizatlon in a solution
under the actiom of butyllithium, -Yysokom, soed, 1 no«3sli3-454
Mr '59. ’ (MIRA 12:10)

1.In§t1tut vysokomolekulyarnykh soyedineniy AX S$SSR.
(Styrens) (Isoprene)

e
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POZAMANTIR, A.G.3. KQ;Q?;Q!,@»AV.A.';}LISHMBKIY. I.S.

ot Part 1: In- -
) -of.-olefins by catalyst complexes.
'::mf):.:io:lowm 1aluninm .chlorides nndatrietl;yolg}ulg(i):xzzn
7 A : ) ' - “4 S s .. oo [ ] ® 3 -,
:::th ';;“duxmmﬁ i ' -+ (MIBA-1322)

1. Okhtinskiy khimicheskly kombinat 1 Institut vysokonolekul-
kh soyedineniy AN 5S55R.
i (Olmu) (Aluminun organic compounds)
(*itanius chloride)
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KOROTEOV, A.A.; MITSENGENDLER, S.P,; KRASULINA, V.N.; VOLKOVA, L.A.

| Synﬁhonia of polymethyl methacrylate of regular structure. Vysokon,
soed. 1 n0.,9:1319-1326 5 '59. (MIRA 13:3)

1,Ipstitut vysokomolekulyarnykh soyedineniy AN SSSR.
" (Methacrylic acid)
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2
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75691
S0V/80-32-10-40/51

Lishanskiy, I. S., §££9§59¥,—A~—ﬁ77—Andremﬂ@, G. A..

Zak, A, G.

Brief Communications. Concerning the Dehydration of
n-Pentanol Qver Aluminum Oxide

Zhurnal prikladnoy khimii, 1959, Vol 32, Nr 10,
pp 2344-2346 (USSR)

Dehydration of aliphatic alcohols over A1203 leads to

the formation of isomeric olefins. Dehydration of n-pern-
tanol can give 5 possible isomeric pentenes with a boil-
ing range between 20 and 38°. ' Isolation of pentene-1

is very difficult., Attempts were made to prepare pentene-1
by dehydration of n-pentanol accompanied by the least iso-
merization. Two catalysts were used: a catalyst which
was used for the dehydration of isopropyl alcohol at

3600 and afterwards regenerated with air at 4500 for

2 hr, and a freshly prepared catalyst. The activity of
both catalysts was the same with respect to the total
nydrocarbon yield. Pentene-1 content in the mixture
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5(3) SOV/20-126-3-34/69

AUTEORS : Rakova, G V., Korotkov, A. A., Corresponding Member AS USSR,
Li Tsung-Chtang —

TITLEs A Study of the Copolymerization of Isoprene With Piperylene

and Diisopropenyl (Iasledovaniye sopolimerizatsii izoprena
8 piperilenom i diizopropenilom)

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 3,
pp 582 - 585 (USSR)

ABSTRACT ¢ The authors continue here their work (Refs 1,2) on the co-
polymerization of divinyl and isoprene. Isoprene marked with C
was also used here. The method is desoribed (Refs 1,2). Figure
1 shows the kinetic polymerization curves of piperylene and di-
isopropenyl. Figure 2 presents these curves for separate and
common polymerization at 50°, Figure 3 shows computed composi-
tion integral curves of the copolymers of the two systems
mentioned in the title. Table 1 shows the test results of co-
polymerization of isoprene and piperylene in hexane at different
temperatures and with a diethyl-ether admixture at 60°. The
authors conclude from the results: if in the copolymerization
of isoprene with divinyl an activity "reversal"” takes place,
and if on account of the data on separate polymerization the

Card 1/2 composition of the occurring copolymer cannot be predicted, ithe

14
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A Study of the Copolymerization of Isoprene With S0V/20-126-3-34/69
Piperylene and Diisopropenyl

ASSOCIATION:

relative activity of the monomers is maintained in the cases
discussed here both in separate and common polymerization. -

It can be expressed by the s eries: isopreney piperylene»
diisopropenyl. This variable activity is only conditioned by
steric causes. The difference does not change with temperature,
and decreases considerably if the polymerization reaction is
carried oat in a mixed solvent: hexane + diethyl ether. There
are 3 figures, 1 table, and 4 references, 3 of which are Soviet.

Institut vysokomolekulyarnykh soyedineniy Akademii nauk SSSR
(Institute of High Molecular Compounds of the Academy of

" Sciences, USSR)

SUBMITTED:

Card 2/2

February 5, 1959

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824910014-2"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824910014-2

ort

EOROTEOV, A.A.: LISHANSKIY, I.S5.; SEMENOVA, L.S.

" Catalytic polymerisation of olefins. Part 2: Bffeoct of adding
alactron donors on the polymerisation of l-pentene with the aid
of complex catalysts, Vysokom.soed. 1 no,12:1821-1823 D 60,

. (MIRA 13:5)

1. Institut vynoko‘oloiuly.r soyedineniy AN SSSR.
(Pentene) (Catalysts
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B020/B066
NCRYP XS
AUTHORS : Anosov, V. I., Korotkov, A. A.
TITLE: Low-temperature Copolymerization of Isobutylene| With Diene

Hydrocarbon Admixtures in the Presence of Boron Trifluoride

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 3,
pp. 354-359

TEXT: The present paper describes the copolymerization of isobutylene
with diene hydrocarbons in polar and non-polar solvents and in the
presence of boron trifluoride. From the data obtained some conclusions

are drawn as to the character of this reaction. The characteristics of

the initial products and the performance of the copolymerization are
described. The copolymerization experiments of isobutylene with diene ,,
hydrocarbons were carried out by a method described in a previous L#‘
communication (Ref. 9). The solution of isobutylene, co-catalyst '
(isobutyl alcohol) and diene hydrocarbon in liquid ethylene or in a
mixture of liquid ethylene and ethyl chloride, and the solution of boron
trifluoride in ethylene were poured together into a glass vessel which

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824910014-2"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824910014-2

61581

Low-temperature Copolymerization of s/190/60/002 /0% /0 /-
Isobutylene With Diene Hydrocarbon Admixtures B020/B066
in the Presence of Boron Trifluoride

was dipped into a Dewar filled with ethylene. An equation is given for
determining the mean viscosimetric molecular weight. Fig. 1 shows the
dependence of the copolymerization intensity of isobutylene with diene
hydrocarbons on the nature and concentration of the diolefin in an
ethylene solution and in an ethylene - ethyl chloride mixture. Pig. 2
represents the dependence of the mean molecular weight of the copolymers
on the nature and concentration of the diene hydrocarbons. Fig. 3
illustrates the dependence of the unsaturation of the copolymers on the
nature and concentration of the diene hydrocarbons. Thevdata obtained

on the copolymerization of isobutylene with fluoroprene fin a mixture of Ly//
ethylene and ethyl chloride (1:1) in the presence of 0.03 mole/l boron ¢
trifluoride within a minute are tabulated. The main cause of the

negative effect of the diene hydrocarbona on the copolymerization

reaction with isovutylene in the presence of BFxz is that the complexes
formed at the end of the polymer chaina, which contain diene hydrocarbon
links, are less active and, therefore, favor a chain interruption. The
reduced activity of the complexes'|is due to the fact that the positive

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824910014-2"
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81581
Low-temparature Copolymerization of §/190/60/002 /0% I 'na
Isobutylene With Diene Hydrocarbon Admixtures B020/B066
in the Presence of Boron Trifluoride

charge at the end of the polymer chain is weakened, because it is dividec
among at least three carbon atoms, and, in the case of halogen
derivatives of diene hydrocarbons, halogen atoms additionally. The charge
of the terminal carbon atom is not asufficient for the addition of the
isobutylene molecule. The activity of the terminal complex with respect
to the isobutylene addition will thus be changed in dependence on the
nature of the hydrocarbon. The addition of diene hydrocarbons to the
growing polymer chains, which contain isobutylene links at its end, also
proceeds at different rates and depends on the hydrocarbon structure. An
increase of the concentration of the diene hydrocarbon in the reaction
mixture effects an increase of the rate of chain interruption, and the
molecular weight of the copolymers drops. The diene hydrocarbons
probably react more readily with BF; than isobutylene or the co-catalyst,
thus forming stable complexes which“are little active at low temperature
and not able to initiate the copolymerization reaction. There are 3
figures, 1 table, and 13 references: 6 Soviet, 4 US, and 3 German.
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81581

Low-temperature Copolymerization of 8/190/60/002 /03 /01 oo
Isobutylene With Diene Hydrocarbon Admixtures B020,/B066
in the Presence of Boron Trifluoride

ASSOCIATION: Yefremovskiy zavod sinteticheskogo kauchuka im. S. V. */
Lebedeva (Yefremov Plant of Synthetic Rubber imeni S. V. W
Lebedev)

SUBMITTED: November 6, 1959
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 KOROTKOV, A. A., zwmmmmm, S, P. and KRASULTNA, V. N. (USSR)

0 kinetike 1 mekhanizme polimerizatsii metilmetakrylata butillitiem
On the kinetics and mechanism of methyl methacrylate polymerization
in the presence ¢f lithium butyl

TUPAC S II:208-20

report preaented at the Intl. Symposium on Macrogolecular Chemistry, Moscow,
14-18 June 1960,
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§/079/60/030/007/013/020

B001/B067
AUTHORS: Korotkov, A. A., Roguleva, L. F., Tsitokhtsev, V. A.
=
TITLE: Synthesis of 2-Tert.-butyl Butadiene-1,31

PERIODICAL: zhurnal obshchey khimii, 1960, Vol. 30, No. T,
pp. 2298 - 2303

TEXT: In the present paper; the condensation of olefins with aldehydes
was used which had been successfully applied by other authors (Refs.4=6)
for synthesizing the low dienes. Formaldehyde and 2,2,3-trinethyl=
butene-3 (Ref. 1) which had been synthesized from pinacoline according
$0 Ye. A. Favorskiy (Ref. 7) were used as initial products. This conden-
sation in aqueous sulfuric acid gives compounds (II) and (II11) whose
total yield was T0% of the initial trimethyl butene (I) (Scheme 1).

The dioxane (II) yield decreases with increasing temperature. The struc-
ture of compound (III) was quantitatively oxidized into the y-lactone
(IV) according to A. L. Pechnikov (Ref._8) [abstracter's note: not into
compound (V), as mentioned by Pechnikov|. The reduction of y-lactone
(IV) gives compound (VI), compound (II) forms compound (VIIK in the

Card 1/2
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Synthesis of 2-Tert.-butyl Butadiene~1,3 s/079/60/030/007/013/020
B001/B067

hydrolysis, with furan (III) being formed as a side product. The com-
pounds (VI) and (VII) have the same empirical formula, they differ,

" however, by their physical properties, and give different derivatives
with phenyl isocyanate (Scheme 2). The conversion of (II) into 2-tert.-
butyl butadiene-1,3 (VII1) was made by catalytical pyrolysis over a
phosphate catalyst at 385-400° in the presence of water vapors. The
isomeric hydrocarbon (IX), the furan derivative (II1), trimethyl butene
(I), and the unchanged methyl-tert.-butyl dioxane (II) were formed as
side products (Scheme 3). The compounds (VIII) and (IX) could not be \/C
separated by fractionation. The yield in (VIII) in the mixture was de-
termined by forming the adduct with maleic acid aldehyde (75%). The
following compounds were newly described: 4=tert.-butyl-4-methyl-di-
oxane=1,3; 2,2,3,3~tetramethyl~-tetrahydrofuran; 3,3,4-trimethyl-pentane-
diol-1,4; 3;4,4-trimethyl-pentanediol-1,3, and 2,3,3-trimethyl-pentane-
diene~-1,4. There are 10 references: 5 Soviet and 1 US.

ASSOCIATION: 1Institut vysokomolekulyarnykh soyedineniy Akademii
nauk 98SR (Institute of Highemolecular Compounds of the
Academy of Sciences, USSR)

SUBMITTED: July 8, 1959
Card 2/2

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824910014-2"



"APPROVED FOR RELEASE: 06/14/2000 CIA- RDP86 00513R000824910014-2

S A R R BT R SR & A VSRR L P S Y Sahist e . i

'5.3300 , 78291

SOV /79~30-3-45/69

AUTHORS: Kovotkov, A. A, Lishandkiy, I. S., Fedorov, Ye. F.
i s S e R T

TITLE: Synthesis of 2—Octy1buta~1,5—diene Using Organomag-

nesium Compounds

PERTODICAL: Zhournal obshehey khimit, oo, Voi 50, Hi 3,
pp 60-962 (USSR

ARSTRACT: Propreat.don of 2-octylbubn-1l,3-dlene (IIT) by W. H.
Corothers ' method (W. H. xavother,, G. I. Berchet, J.
Am. Chem. Soc., 55, 2813, (1933%)) and reaction between
“—-h1ovobuta-1,2—d1ene (I) and octylmagnesium bromide
(IT) was ptudied. From o mixturce obtaiuned by the re-
actlion 01 (quimolar ether solutions of I and II, the
followling tLhree fractliong were separabed. The first

fraction: ip 28-30° (5¢ mm}), ngo 4380, d 0. 8438, \
colorlens volatlle 1iquid: appavently, 1t 1s

CHp= C«CH—uHQ—Cha—CH =C-CH.,. The necond fraction: bp

70-77° ) mm ) O 1.4m22 (rirst run) and 1.4530 (last

Card 1/2 run )y, du O 6924 thia Lo 2-octylbuta-l, 5-dlene, obtalned

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824910014-2"
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Synthesis of 2-Octylbuta-1, j-diene Using 78291
Orpunomagnesium Compounds 50V/79-30-3-45/69

ASSOCIATION:

SUBMITTED:
Card 2/2

for the first time and characterized by its adduct with
maleic anhydride. The third fraction: bp 109-110o

(1.5 mm), hexadecane bp 110° (1 mm). The authors
suggested that the reaction between I and II proceeds
through the formation of an unstable intermediate
complex, which rearranges into a stable cyclic complex.
Decomposition of the latter leads to the formation-of
}-alkylbuta-1,2 -diene or 2-alkylbuta-1,3-diene. " There
are the following 4 U.S. references: W. H. Carothers,
G. I. Berchet, J. Am. Chem. Soc., 55, 2813 (1933);

W. H..Carothers, G. I. Berchet, J. Am. Chem. Soc., 55,
2807 (1933); J. H. Wotiz, J. S. Matthews, J. Am. Chen,.
Soc., T4, 2559 (1952); R. C. Fuson, H. D. Porter, J.
Am. Chem. Soc., 70, 895 (1948).

Institute ol High Molecular Welght Compounds, Academy of
Sciences USSR (Institut vysokomolekularnykh soyedineniy
Akademii nauk SSSR)

April 7, 1959
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. §/190/60/002/012/009/019

4 BO17/B055
AUTHORS: Korotkov, 4. A« Mitsengendler, S. P., Aleyev, K. Mo
TITLE: Effect of Diethyl Ether on the Copolymerization of Divimyl

and Styrene . .

PERIODICALs Vysokonolekulyarnyye:nypdineniya, 1960, Vol. 2, No. 12,
pp. 16811-1816

TEXT: The influence of diethyl ether on the kinetics of the copolymerization
of divinyl and styrene and the composition of the polymerizates formed

were investigated. Fig. 1 shows the dependence of polymerizate compositiony///
on diethyl ether concentratiom. The experimental data on the copoly- .
merization of divinyl and styrene in the presence of excess ether

(4.8 mole/1) are listed in a table. Diethyl ether increases the activities
of divinyl and styrene. In the presence of diethyl ether, the copoly=-
merization of divinyl and styreme is very rapid. The effect of diethyl
ether is explained by a decrease in the dissolving role of the divinyl
monomer in the presence of complexing agents, Addition of 0,05 mole/1

ether increases the styrene comtent of the copolymer from 13 to 25%K.

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824910014-2"
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Yo 1

Effect of Diethyl Bther on the Copoly- s/190/60/002/012/009/019
merization of Divinyl and Styrene ‘ BO17/B055

The maximum, 32%, is reached at 0.6 mole/l ether. With excess ether, the
copolymerization constants were X, = 0.11, (32 = 1,768, The activity of the

active centers solvatized by ether varies therefore. The rate of divinyl
polymerization in the presence of ether approaches that of styreme.

There are 5 figures, 1 table, and 10 references: 4 Soviet, 5 U3, and “//
1 Czechoslovakian.

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR
(Institute of High-molecular Coupounds of the Academy of
Sciences USSR)

SUBMITTED: May 20, 1960
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22561
5/190/61/003/005/004/014
S - h90 1309, 1274, 1297 B101/B218
AUTHORS: Korotkov, A. A., Li Tsung-ch'ang
TITLE: Influence of the structurerf titanium trichloride on the

stereospecificity of complex catalysts. I. Study of struoctum
al changes and of the catalytioc properties of titanium iri-
chloride during its thermal treatment

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 5, 1961, 691-698
TEXT: In a previous paper (Ref, 1: Vysokomolek. soyed., 3, 686, 1961) the

authors established that the stereospecificity of theﬁ-micl5 + “1(0235)3

catalyst depends mainly on the structure ofp-'l‘iCl . The present paper
reports on studies concerning the influence of the;mal treatment upon the
structure and catalytic properties of TiCl The preparation of 3-TiCl, is

desoribed in Ref. 1. Thermal treatment wag carried out in an evacua.ted3
. ampoule (1-2.mm Hg) at constant temperature of an electric furnace (kept
congtant by an 3TB -01 (EPV—01) potentiometer), or a bath with Wood's alloy.
The changes in the orystal structure of B-Ti(tl3 due to heating were examined
légggr171813ﬂ-3 (EM-}) electron microscope, TiCl,’being suspended in hexane

3
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for the purpose. The cold crystal had a size of about 1-3 1 and formeg
secondary formations of 3-10 Jb on heating. After 20-hr heating at 200°C,
the latter were partially recrystallized to hexagonal prisms. At 400°C, the
erystals grew bigger and adopted a more regular shape. Higher temperatures

caused disproportionation of TiCl3 to TiCl2 and TiCl4. The determination

of the specific surface of the samples by adsorption of nitrogen yielded
results that agreed well with those found by electron-microscopic investiga
tion. The change in the specific surface due to thermal treatment is

shown in Table 1. X-ray pictures recorded by an ionization apparatus of
the type[YP -3 (GUR-3) revealed a steady transition of the beta to the
alpha modification at rising temperatures. The gamma modification des-
cribed by G. Natta et al. (Ref. 2: Rend. Accad. Lincei, Cl. Sci. fis. mat.
nat., 24, 121, 1958) could not bs found. Alpha and beta phases were deter-
mined quantitatively by an 8-hr reaction with triethyl aluminum, subsequent
centrifuging of the solid products, decomposing ﬁge latter by 2 N HC1,
determining the content of H proportional to Ti“" in the gas liberated,
and, finally, by means of thé calibration curve of B-TiCl3 ?ﬁg.é) Neither a
malar ratio of Al/Ti between 1 and 4 nor protracted reaction longer than 5hr)
influenced the reduction of[?-TiCl - This reaction is influenced, however,
Card 2/8 3
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by the:concentration of Al(czﬂs)} (Fig. 78) and by the temperature (Fig. 8).

The transition temperature which differs for each sample, varies

between 250 and 3500C. At 200°C, the beta-to-alpha transition proceeds very
slowly and takes more than 30 hr. At 20-25°C, propylene was polymerized
with annealed TiCl,, A1(c, 5) Cl or Al(C 55)3, The molar ratio of the alu-

minum compounds and TiClx was 2.5; the concentration of the former amounted
to 0.05-0.1 mole/l. The stereoisomeric composition of the polymer was -
determined according to Ref. 1. The following results were obtained: With
increasing beta-to-alpha conversion the content in the isotactic fraction of
the polyme? increases, while that of atactic and stereoblock fractions de-
creases. The authorg therefore assume that the atactic fraction is caused
by orystal defects of ﬁ-TiCl3, and the isotactic fraction is due to a
regular crystal structure of a-TiCl3° The catalytic activity of TiClz does
oo ~not change with increasing -content of the alpha phase. Experiments with
th\ system Ticl3 + Al(C B ) €1 (Table 3) led to surprising results. In

the presence of P-TiClsx, this catalyst had a lower sterecepecificity than the
syatem anTiCI 4+ Al(G 3 )5, while its stereospecificity was higher in the

Card 3/8
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Presence..of, a-T1i0l5.. Furthermore, its stereospecificity remained unchanged
even when TiClz wa@ heated to more than 50000‘ and contained 15% of T1015,
Nevertheless, 2he activity of this catalyst was lower than that of the
system with triethyl aluminum¢ The authors thank L. A. Volkova for X-ray
Pictures, B. 8. Tuchkov for électron-microscopic studies, and S. P. Zhdanov
for.determiningv:l:‘he specific surface. There are 8 figures, 3 tables, and
6 references: "1 Soviet-bloc and 5 non-Soviet-bloc.

ASSOCIATION: Institut vysokemolékulyarnykh soyedineniy AN SSSR (Institute
a of High-molecular Compounds, AS USSR)

SUBMITTED: July 18, 1960
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KQROTKOV CHESNOKOVA, N.N.

Catalytic copolymerization of styrene and bivinyl. Vysokom,
soed. 2 no, 3:365-376 Mr '60, (MIRA 13:11)

1. Vsesoyusnyy nauchno-issledovatellskiy institut sinteticheskogo
kauchuka im.5.V.Lebedesva,
(Styrens) (Butadiene) (Polymerization)
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AUTHORS: Korotkov, A. A., Li Tsung-ch'ang

TITLE: Influence of the structure of titanium trichloride on the

stereospecificity of complex catalysts. I. Influence of the
conditions of manufacturing catalysts on the basis of
p-mcl3 + Al(c235)5 on their stereospecificity during

propylene polymerization
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 5, 1961, 686-690
TEXT: The present paper deals with the influence exerted by the physical
structure of 'I.'itJl3 on the stereospecificity of the complex catalyst
ﬁ-TiCl3 + 11(0235)3. Ticl3 was obtained by reduction of Ticl4 with diethyl

aluminum chloride. The authors .studied the polymerization of propylene
obtained from propanol by dehydration with active A1203. Polymerization

took place in inert gas in two-piece ampoules. One part contained the
titanium compounds, and the other Al(°235)3 dissolved in heptane and

Card 1_/5
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propylene. For some experiments, the components of the catalyst were mixed
without the monomer. As may be seen from the experimental data given in
Table 2, the temperature of B—TiCl3 synthesis and the concentration of the

components .emerted only a small influence on stereospecificity. The
sequence of mixing had a greater influence. Catalysts prepared at low
temperatures were more actiw, TiCl, crystala obtained at low temperatures

3

were fine-disperse and defective, and their radiogram was indistinct. The
storeocspecificity of the ocatalyst could be increased by a treatment of
[3-Ticl3 with Al(Csz)3 solution at room temperature (Table 3). Such cata-

lysts contained approximately 20% T12+. In the absence of the monomer,

the mixing of the components had the same effect. The activity of the
catalyst decreased. By substitution of Al(0235)201 for Al(CZH5)3' both

stereospecificity and activity diminished. From the fact that no mors than
50% of isotactic propylene polymer could be obtained with the help of
B-’J.‘iCl3 crystals, the authors conclude that the stereospecificity of the

catalyst is due to the corystal structure of ﬁ-T1313- B—Ticl3 had a lower
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stereospecificity than ¢-TiCl,. Degree of dispersion and defectiveness of

3 . s
-the crystal are of minor influence. There are 1 figure, 3 tables and 8 non- -

- Soviet-bloc¢ references. The 2 most important references to English-language
publications read as follows: G. Natta, J. Polymer Sci., 34, 23; 537, 1959;
S. Xurahashi, 5. Nozakura, M. Sumi, Bull. Chem. Soec. Japan, 32, 1094, 1959.

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR (Institute
' of High-molecular Compounds, AS USSR) A :

SUBMITTED:  July 18, 1960

Table 2: Dependencé of the s%ereospeéificity of the c¢atalyst on the condi-
tions of ;3-'I‘iC13 synthesis (conditions of polymerization: 20-25°C;

Al(CZHS)3/T1013 . A
Legend: a) conditions of synthesis; b) number of samples; c) reactior tem-
perature; d) concentration’'of initial reagents (mole/l);.e) durction. of
polymerization, hr; f) yield of solid polymer; g) extraction; h) etnereal

extract; i) n-hepdane extract; k) residue. Annotations:/ ') As 2 rule,.
Card 3/5 . : :

a 2-2.5; solvent: heptané1).
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MITSENGENDLER, S.P,; IVANOV, N, N.; KOROTKOV, AA

Effect of’ the nature of the medium and catalyst on catalytic
polymerization. Vysokom. soed.3 no.2:219 F 141, (MIRA 14:5)
(Polymerization) (Catalysts)

of

I*‘

)
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Copolymerization of isoprene and styrene in the presence
of butyllithium. Vysokom.soed. 3 no.10:1482-1490 0 161,
(MIRA 14:9)
1. Institut vysokomolekulyarnykh soyedineniy AN SSSR.
(Isoprene) (Styrens) (Polymerization)
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AUTﬁORSx Pozamantir, A. G., Korotkov, A. A., Lishanskiy, I. S.
TITLEs Catalytic polymerization of olefins. III. Effect of the

composition of the Ziegler catalyst on the molecular weight
of polyethylene

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3; no. 12, 1961,
1769 - 17173

TEXT: The authors discuss various publications on the relationship ,
between the composition of the Ziegler catalyst and the molecular weight

of the polymer. In a former paper (Ref. 61 A. G. Pozamantir, Vysokomolek.
soyed., 2, 1026, 1960), it was shown that some halogen derivatives of
hydrocarbons and SnC14 tear off the reaction chain and decrease the

molecular weight of polyethylene. In the present study, it was investi-
gated whether Ti(:l4 had a similar effect as SnCl4. The dependence of the

molecular weight on the composition of the catalysts on the basis of
aluminum alkyls, '1‘1013, and '1’1014, was investigated experimentally. The

card 1/4 RN
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synthesis of organoaluminum compounds had been described earlier

(Vysokomolek. soyed., 1, 1207, 1959). Polymerization of 0234 was achieved,
according to Ref. 6, at 50°C. The concentration.of TiC]4 was 404010‘5
moles/liter; that of TiCl37 8«2“10"'5 moles/liter. At first TiClB, later JK

the aluminum alkyl, were added to the reaction mixture. In the tests with
TiC14, this compound was added last, The intrinsic viscosity of the
polyme:g was determined in decalin at 135°C. Polymerization of 0234 by
means of catalysts on the basis of (CZHS)3A1; (Czﬂs)zAlcl; or CoH-ALCL,,
and TiCljg TiCl4, led to the results indicated in Fig. 1. Experiments in
which TiCl4 wag added in increasing amounts to an aluminum alkyl + TiCls
catalyst resulted in decreasing molecular weight with increasing ratio ’
TiCl4/Ti013. The following conclusions were drawn: (1) The molecular
weight of the polymer depends on the concentration of TiCld which did not

react. The concentration of TiCl4 depends on the reactivity of the

Card 2/4
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Catalytic polymerization ofese ST B101/B110 -

aluninum alkyl and on the ratio Al/Ti. (2) T4C1, tears off the reaction

chain. The growing chain of the polymer is expelled from the active centa
by 'a chlorine atom of TiCl4 : ‘ -

a o iy |
}{ \/ : A o e " Gl
o o’ ™ CH, —_ Gy P — \T’l a0 v o
S +?mu. | Ad/\C(I \d ‘1hmh=cu@ﬁ; ‘ ><i
' ' ety i CHy—CHyw P -

(TSNS, | R
, M. I. Parberov.et al. (Vysokomolek. soyed.,
1, 1148, 1959) is mentioned. There are 2 figures and 13 references:

3 Soviet and 10 non-Soviet. The four most recent references to English-
language publications read as follows: N. G. Gaylord, H. F. Mark, Linear
and Stereoregular Addition Polymers, Intersei. Publ. Inc., N. Y., 19539,
p. 122; R. van Helden, A. F. Bickel, E. C. Kooyman, Tetrahedron Letters,
a2, 18, 1959; ‘L. Rodriguez, J. Gabant, B« Hargitay, Tetrahedron Letters,
i, T, 1959; K. Ziegler, H. Martin, J. Stedefeder, Tetrahedron Letters,
Card 3/4
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20y 12, 1959

© {SSOCIATION: Okhtinskiy Kninicheskiy. kombinat (Okhta Chemical Gombine): .gli*
' ' Institut vysokomolekulyarnykh soyedineniy AN SSSR (Ipetitute =
ofVHigh-moleo.ularvCompounds AS USSR) ‘

SUBMITTED: December 23, 1960

‘Fi_g. 1. ‘ Depeddence‘-oi‘ the _mol.ecular, neight of po.lyethylene on ratios ‘
(a) aluninum alkyl : TiCl,; () aluminum alkyl & TiCl,. (1) (0235)3A15
- . e SR ""‘—"‘6"‘“"""”‘“"""‘ A _—'—‘"7-"

-(2);(0235)2A161; (;fqy.

L8 e e T S ot DT 3 e
B A S T B o T B o AN

- (3) C,HzALCL,5 .

‘fgﬂ -y .(m) molar ratioj - 28

8 temperature =500C; 4} -
2 concentration of '
. P10l = 2.201073 - 2 .

4 moles, of TiCl3 ol L ' L1

! 25 -4

) 1
4 05 15 2
LCL, MonApnoe ca@wweuqe(c,ﬂ,)n ALCLy JTicy

"= 4,1+10~3 moles in

o 1 2 J
' 500 ml of benzine. @%unprm_cmmymr(ue(c,ns)‘mclh
Card 4/4 P O
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B106/B110
AUTHORS: Korotkov, A, A., Artemonova, I. L.
e S .
TITLE: Reaction of -titanium tetrachloride with butyl lithium
PERIODICAL; Vysdkomolekulyarhyye soyedineniya, v. 4, no. 1, 1952, 145

TEXT: M. H. Jones and collaborators (Ref. 2: see below) found that the
reduction of titanium tetrachloride with butyl lithium did not proceed
quantitatively, even with high excess of the latter; hence, they concluded

that butyl lithium was a poor reducing agent., Contrary to these statements,

the authors found butyl lithium to be a good reducing agent for titanium
tetrachloride. The reaction flask was heated in vacuum to 250 C before the ///
reaction, and dry argon was passed through. A brown precipitate was formed
when conducting the reduction at 25°C by vigorous mixing and adding »utyl
lithium dropwise to a solution of titanium tetrachloride in hexane, Within
15 min, the tetravalent titanium was more or less quantitatively reduced to
the trivalent stage when the reactants were in ~equimolar ratio. If the
reaction took place under equal conditions but in reverse order of

s

Card 1/2
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AUTHORS: Kcrci}ov, A. Ao, Narandzheva, Ye. K.
TITLE: - Thermochemical study of the catalytic polymerization of -

isoprene. II. Effect of temperature on the overall heat
effect of the polymerization of isoprene with butyl lithium

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 6, 1962,
793-802 :

DEYT: The polymerization of isoprene dissolved in benzene with butyl
!1ithium was studied with a view to a qualitative appreciation of the side
reactions. The overall heat effect, Qg, of the polymerization was
mewsured calorimetrically at 35°C with dieth 1 ¢ther as calorimeter
3. liquid, at 42°C with methylal, at 51°C with zc¢<.0.. - hexane, at 61.3%
with chloroform, at 80.2°C with Lenzene, enc o1 87.'3 with propanol
+ water. According to ¥irchhoff's rule, an increc-.c o2 the polymeriza-
tion temperature by 50°s shaculd raise the heat effect by 350-400 cal/mole °
only; but here an inyrezse of more than 30600 cal/mole was observed;
15.7 kcal/mole at 2.~¢, 19 kcal/mole at 87.7°C. A discussion of this S

card 1/3
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effect reveals - .- .i canno% be caused by cross linking, since AQ is
inde .-.ndent bow. .I the concentration of monomer and catalyst and of the
degree of polymerizstion. An jntramolecular ring formation is therefore

agsuo2d:
Cily CH, .
v CHy—ClHy—Cll = lc:-(‘.u,Li + CHy = Ic-cu =Clly ' /
- \ G, :
én,—cu, CHa v N ‘ v CH3—CHa—CH = Lcu,m
ciiy” \;cn = C< e én,—_—(‘:—cﬁ=cn,
¢ —CH’ Cll4 CH,
Sy | \u,i-.x,i/ '
v i (lm, - | Cli,
: well3—CH—Clg— CH — G = Cll; ) — cu,—cu,—cu—!m_cu,
) (l,u.-cu—éu—cu,l,i Cll,—C = (LJCH,Li .
Sy dus.
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This reaction ulso corresyonds to the observed Me»;easc of insaturation
from ﬂJ1OOw at 35 C to AJBB% at 87. 7 c. AQ = Q2 5/& (go = heat effect
of ring formation, k5 = reaction constant of ring formation, k = reaction

constant of polymerization). If the constants of the nrrhenlus equation
are substituted for k, and k5’ a linear function logAQ = £(1/1) is

obtained in agreement with the experiment. The activation energy of the ’
Ting formation is 34 + 4 kcal/mole, the factor A of the Arrhenius equation DA/

being 2.3 10 + 103 This ring formation does not occur in free radical
polymerization of bis- -ethylene hydrocarbons. There are 5 figures and
1 table.

ASSOCIATION; Vsesoyuznyy nauchno-igsledovasel'kiy institut sintetiches-.
kogo kauchuka (ill-Union Scientific Research Institute of
Synthetic Rubber) .

SUBMITTED: Jul:- 15, 1960
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)8 PODL
AG'EIORO: A%ILOV, e Qe Kltsengendler, G. Py corotliov, Al A,
— TTT—
FITLE: synthesis and investigution of the structure of catalytic
soly-n-buiyl methucrylate. I. Syathesis of poly-n-butyl
methacrylate of stereoregulur siruciure
PERIUDICAL: 7vgokomolekulyurnyye soyedineniya, v. 4, no. 6, 1962,

£35-838

MEXT:  Sterecoisoumeric poly-n-butyl methacrylates (PBEL) were synthetized.
n-butyl methacrylate was purified by alkali, rinsed wish water, dried with
MgSO4 and Wi, distilled and polymerized in toluene, hexane, diethyl cther,
liquid ommonia or tetrahydrofuran by means ol butyl lithiua. Investigated V4P/
were: (1) optical anisotropy of the solutions and the photoelastic effect,
(2) dielectric losses, dipole moments and densitles, {3) nuclecr magnetic
resonance and the IR spectra, Polyserization in toluene at -50°C with
butyl lithium (concentration: 1.0 and 0.004-0.805 wole/liter) produced
I

s - & , s . .

a molecular weight of 6-10 at 60,5 depth of polymerization. The molecular

Card 1/3
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Synthesis and iavesilgution of the ... B110/3138

eizhits inerczse wich depth of polymerizution., Since the rutio of the rate
I3 . . - ~ . . . i
constunis, k°/Li’ is ten times higher for butyl sethucrylate than for methyl

sher molecular weights were obtained. The polymer formed
in hexon t1ly separcted as o fine precipitute. The polymers obtained

in tolzc'c, hexane znd diethyl ether have identical structure and differ

from the pol;mers obtzined by means of Li metal und u-sodium naphthalene,

and liquid zmmoniz and tetrahydrofuran. The nuclear magnetic resonance ;
spectra showed isotactic structurc for the firgt polymers, and syndiotactic L/}/
for thne zecond polyamers. For the first group, between 1900- -600 cm 1, fewer
absorption bands exist in the IR spectra. The vitrification temuerature of

the first group was =15 1o -14 C, thuat of the second one 30~ 39 For the
first group, the optical anisotropy was « = -2, for the second u = -14.
Densities differed only slightly (1.06-1.07). The mech:nism of isotactic

and syndiotactic P3iis formution appears to be similar to that of polymethyl
methacrylate. There is 1 table. '

methacer, lat

Q

L'V

E‘J v
FJ £ b—‘

stitut vycokomolekulyarnykh soyedineniy sl 533R
nstitute of High lolecular Compounds aS Uaa“)

»os0CIATION: In
(1
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Synthesis and investigation of the ... 8110/5150
SU3TITTRD: April 6, 1961
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5103/3101
AUTHORS: Petrov, G. N., ani Koro*kcv, A Al Corresponding ifember
AS USSR -
TITLE: Study of the composition of the reaction products of

vanadium oxytrichloride with triethyl aluminum
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no. 3, 1961, 632-635

TEXT: The work presented was undertaken with a view to establishing
rules which enable an advance calculation of the gquantitative composition
of the reaction products obtained from VOCl5 and A1(C,H.),. 0.1 M

27573
benzenic solution of Al(C was added to 0.1 M VOCl, solution at 20°C

253 ' 5

under strict exclusion of moisture oxygen. The test series carried out
were: (I) The precipitate was filtered off, washed several times with
benzene and dissolved in 2% H,80 The mean valency of V was determined

4.
volumetrically with 0.1 N permanganate solution. Then the precipitate
and the filtrate were analyzed quantitatively for Cl, Al, and V. (II)

The ethane,‘ethylene, and butane evolved was collected and burnezd. The
Card 1/#
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quantity of COp formed was used as a basis for determining the amount of
ethyl groups of Al(02H5)3 which had react under formation of hydrocarbon /

[ <

gases. According to Ref. 9 (see below) it was assumed that the instable
organovanadium intermediate compounds decompose practically
quantitatively, and that the polymerization of ethylene is negligible.
In this case the quantity of reacted ethyl groups is equivalent to the
amount of AlCl(02H5)2 formed., After removing the hydrocarbon gases,

the reaction mixture was treated with 2% H;SO4 and the amount of

unreacted ethyl groups calculated from the quantity of ethane evolved,
From these data, the quantities of A1(009H5) (02H5)7 and ‘unreacted

A.l(CZHS)3 were calculated. It was found that the mean valency of V ..
decreases with increasing molar ratio @‘1(C2H5)3]/[V0013] = n in the range
n<2 (Fig. 1). The quantity of AlCl(02H5)2 formed increases

simultaneously. A% n>?2 the valency of V becomes constant. V, therefors
reacts simultaneously along two differsn* paths: (1) at the V - Cl &und
(according to Ref. 10, see below):

Card 2/@ e L
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v0013 + A1(02H5)5 - 02115voc12 + AlCl(CZHS)Q; Oyl
Et are the ethyl groups determined as gaseous hydrocarbons; (2) at the
© VOCl;4 Al(GHule— ClVA  ——=VCla+ AL (OGsH:) (GHehe !

!
Gty . i : /

Thus the valency of V drops by one unit due to the‘formation.of 1 mole
AlCl(CQHS)Z, and by 2 units due to the formation of A1(0021{5)(02H5')2. The

mean values of the V valency, calculated for both reactiona.are in good
agreement. The present paper describes the simplest system formed at
‘'n) 2. The insoluble complex compounds formed during the reduction are
composed of equimolar amounts of vanadium chlorides and alkyl aluminum
compounds, which are able to undergo an equilibrium exchange with the
alkyl aluminum in solution. A%t n>2, the Cl content of the solution

above the precipitate increases. With excess A1(02H5)3’ the trivalent and
tetravalent V compounds formed are further reduced:

Card 3/ <

vocl, —>v0012' + Et, where

v’

— t
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. VCly +- AL(CsHg)s —+ GHsVCls -+ AICI (CyHg)a— VCl; - AICI (CiHy)s + E;
_ OAl (GHi)s

. VOCls+ Al (GHy)a = ClaV == VCly+} AL (OCiHy) (GHihe /
Since no further redué¢tion of V occurs, this Cl increase is probably due
to an equilibrium; ‘ -
. e » ‘
vel, AlC‘l(CzHS)z + Al(Czlis)B.—,VOIQ “(02“5)3 + 4101(0235)2.' A similar
reaction is assumed for Al(oczﬂs)(czﬂs)z' The following designations are
used: m, = total content of Alcl(CZHS)Q; 1o = total .content of
A1(002H5K02H5)2 in the reaotion products; m and 1, respectively, the
content of these compounds in the solutiong m, and 11 the quantities of

these compounds which are chemoscrbed by the surface of the precipitate.
It is assumed that My = M + Mg and lo = 1 + l1 » From the results obtained

and the equation of the equilibrium constants of the respective reactions
the. following equations are derived: m, = mo/n, l1 = lo/n. Thus the

quantity of A1C1(02H5)2 chemosorbed by the surface of the reduced vanadium
Card 4/F 5~
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AUTHORS: Mifsengendler; S. P., Andreyeva, G. A., Sokolova, K. I., _ <
Korotkov, A. A.
' TITLE: Synthesis of graft copolymers by the action of polymeric

organometallic compounds on polar polymers, and study of .
their properties.  I. Synthesis of graft copolymers of
styrene and methyl methacrylate

PERIODICAL: Vysokomg}ekulyarnyye soyedineniya, v. 4, no. 9, 1962, 1366-1314

. TEXT: ; The interaction of polystyrene lithium (PS‘) with polymethyl
| methadrylate (PMMA) was studied. The decomposition of PS* by moisture
“and oxjygen was eliminated by treating it in vacuo or in a nitrogen
. atmosphere, and through the presence of methyl lighium or calcium hydride. /
l PMIA dissolveg in toluene was cooled %o -50 - -70 C and mixed with pPs” J
; cooled to -78°C. The resulting graft copolymer was extractied succesaively V
L\ with ether, acetonitrile and benzene. The ratio >C=0/PS" was determined
from the oxygen content of the graft copolymer or by IR-spectroscopy.
| Results: (1{ All fractions differed from a mechanical mixture of the

Card 1/3
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%l .
I
|

components by birefringence. A graft copolymer was obtained with 100

yield. (2) The molecular weight and the ratio of components affect the
i reaction coursey (a) An increasing moleC\.lar weight of PMMA reduces the
' gelectivity and‘renders grafting of PS " ontd the macromolecule of PIA

uniform. Iflthe molecular weight of PMMA is increased from T0. 107 to

500 103, and if t le ratio \C=O/PS equals 10, the amount of PIMA consumed
" Ifor ether frhctior decreases from 31 to 3. 6%, and the yield of ether

fraction from 74 to 18.6%; (b) an increasing molecular weight of PS™

increases the selectivity and reduces the uniformity of grafting. If the

molecular weight of PS*™ increases from 5. 103 to 50. 105, the PLIA con-

sumption for ether fraction rises from 3.1 to 53% and the yield of this
fraction from 20.5 to 95.5%; (o) if the molecular weights of PMlk and PS™
are constant, the yield of ether fraction increases as the concentration
of PS¥ is increased, or as the ratio >C=0/PS™ is decreased. Conclusions:
The ocdurrence of grafting is not statistical but mainly on that PMMaA
macrom leculE where the reaction has already started. As soon as

grafting of fhe first PS™ chains sets in, the coiled Puﬂi& molecules begin
to strétch and thereby to facilitate further grafting. High molecular

card 2/5
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weight or concentration of PS™ support this effect. By suitubly choosing
the molecular wiight and the ratio of the components it is possible to
synthesize copolymers with the desired composition and branchiing. There
are 4 figureps aéd 3 tables. '

i

lASSOCIATION:I Inséitut vysokomolekulyarnykh soyedineniy AN S3SR (Institute
' of High-molecular Compounds AS USSR)

1

SUBMITTED:  May 29, 1961
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‘ B101/B102 , ' :
~AUTHORS : . Mitsengendler, 8. P., Aleyev, X. M., Dantaig} L. L., j- '
' Korotkov, A. A, { S
TITLE: Effeot of the nature 6f the ether on styrene-divipyl

copolymerization using butyl lithium

PERICDICAL: Vysokomolekulyarnyye soyedineniya, v. 5, ao. 2, 1963,
. 212-216 . : '

TEXT: 8ince it has been found previously [“ysckomolek. soyed., 2, 1844, . /
1960) that addition of diethyl ether accelerates the copolymerization of "
styrene (8t) and divinyl (DV) and influences the compogition of the

copolymer, copolymerization of equimolecular parts of St and DV was

performed in benzene at 30°C with 0.05% molu/l butyl lithium in the

pregence of different ethers. Regults;

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000824910014-2"
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Effect of the nature of the -.. " 3101/8102
ether concentration composition of the copolymer, %
mole /1 : st DY : .
- - 13.6 . . B6.4 .
diethyl ether _ 1.1 30.8 . 69.2
dioxane 1.1 30.0 T 7040 :
methylal 1.1 30.6 69.4 . v
tetrahydrofuran 1.1 - 45.9 *, 5441 /”’ )
tetrahydrofuran 3.0 48.4 ' 54.6 )
ethylene glycol dimethy , o ’ ' ; :
ether T 1 ©47.8 52,2 :
, The copolymerization constants a (8t) and p (DV) were: o
: : a g _ .
- without ether 0.05 20 The polymerigzation rate in
; with diethyl ether 0.11. 1.74 the presence of tetrahydro~-
. with tetrahydrofuran = 0.744 1.030 furan was 5-6 times higher

i than in the pregence of !

diethyl ether and 100 fimes higher than without ether. This is explained : »
by complex formation, taking diethyl ether as example; -

Cerd 2/4
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o | o cxz-cnn Ty g
~oHy-CH: GH:Li:0(c 55)2 + cnz-cun = NCHz-CH:L{ o(<:2115)2 iy
R U(CZ 5)2 ’ o B }' 0(02H5)2

o S
o(c H, )2 u' | i”
-——arvcuz-cu-cuz cn LI 0(0255)2 co .
R

£

g (111) _ : :
The highly active ethers, ‘such as tetrahydrofuran and ethylene glycol di- _
methyl ether, form stable complexes with a highly polar C-Li bond owing to !
slight steric hindrance and the isomerization of complex II to complex III:
proceeds rapidly, the structure of the components having only a small
effect so that anf. With diethyl ether, dioxane, and methylal, the rate .

card 3/4
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MITSENGENDLER, S.P.; ANDREYEVA, G.A.; SOKOLOVA, K.I.; KOROTKOV, A.A.

Synthesis of graft copolymers by the action of polymerie
organometallic compounds on polar polymers and a study of
their properties. Part 1: Synthesis of graft copolymers
of styrene and methyl methacrylate. Vysokom.soed. A

n0.9:1366-137, S '62, (MIRA 15:11)

1. Institut vysokomolekulyarnykh soyedineniy AN SS&h.
: . (Styrene)
(Methacrylic acid) (Polymerization)
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KOZLOV, P.V., otv. red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A., red.;
DOLGOPLOSK, V.A., ved.; YENIKOLOPYAN, N.S., red.; KARGIH,
V.A., red.; KOLESNIKOV, G.S., red.; KORQTKOV, A.A., red.;
KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV, S.S.,
red,; MIKHAYLOV, N,V,, red.; PASYNSKIY, A.G., red.;
SLONIMSKIY, G.L., red.; SMIRNOV, V.S., red.; TSVETKOV,V.N.,
red.; FREYMAN=KRUPENSKIY, D.A., tekhn, red.

{Adhesion of polymers] Adgezila polimerov; sbornik statel,
Moskva, Izd-vo AN SSSR, 1963. 142 p. (MIRA 16:10)
(Polymers) (Adhesion)
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- MITSENGENDLER, S,P.; ALEYEV, K,M.; DANT3IG, L,L.; KOROTROV, A.i.

#y
.

Effect of the nature of ether on the copolymerization c¢f styreme
and bivinyl by butyllithium, 'yuo_kcn.aoed. 5 1no,2:212-216 P 63,

(MIRA 1632)
, Institut vynokomolekulyarnykh soyedineniy AN S8SR,
(Bthers) (Polymerimation)  (Styrene)
(Butadiene)
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KOLESNIKOV, G.S., otv, red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A.,
red., DOLGOPLOSK, B.A., red.; YLNIKOLOPYAN N.S., red.;
KARGIN, V.A., red., KozZLov, P V., red.; KOROTKOV A.A.,
red,; KORbHAK V.V., red.; LAZURKIN Yu.S., red., MEDVEDEV,
8.5., red,; MIKHAYLOV, N.V., red.; PASYNSKIY A.G,, Tod,;
SLONIMSKIY, G.L., red.; SMIRNOV, V.S., red.; TSVETKOV, V.N.,
red,; FREYMAN-KRUPENSKIY, K.A., tekhn. red.

[Carbochain high-molecular weight compounds] Karbotsepnye
vysokomolekuliarnye soedineniia; sbornik statei. Moskva,
Izd-vo AN SSSR, 1963. 287 p. (MIRA 17:1)
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AZIMOV, Z.A.; KOROTKOV, A.A.; MITSENGENDIER, S.P.

5t M

Kinetics and mechanism of n-butyi methacrylate polymeriration
under conditions of siotactic polymer formation. Vysokom.soedib.g)
5 no.8:1144-1151 Ag '63. (MIRA 163

1, Institut vysokomolekulyarnykh soyedineniy AN SSSR.
(Methaecrylic acid) (Polymerization)

LY 27
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Synthetic rubber will replace the natural. Hauka 1 zhyttia 12
n0.3:8 Mr Y63, (MIlA 16:11)

1. Chlen~korrespondent AN GSSR
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KOLESNIKOV, G.S., otv. red.; ANDRIANOV, K.A., red.; DOGADKIN, B.A.,
red,; DOLGOPLOSK, B.A., red.; YENIKOLOFYAN, N.S., red.;
KARGIN, V.A., red.; KOZLOV, P.V., red.; AKORQ_‘I‘KOV_,.A,!A,;,
red ; KORSHAK, V.V., red.; LAZURKIN, Tu.S., red,; MEDVEDEV,
S.S., red.; MIKHAYLOV, N.V., red.; PASYNSKIY, A.G.,‘red.;
SLONIMSKIY, G.L., red.; SMIRNOV, V.S., red.; TSVETK(V, V.N.,
red,; FREYMAN-KRUPENSKIY, D.A., tekhn. red.

[Heterochain high-molecular welght compounds] Geterotsepnye
vysokomolekuliarnye soedineniiaj sbornik statei, M?slcva,
I1zd-vo "Nauka," 1963. 246 p. (MIRA 17:3)
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ACCESSION NR: AP4010039

, S/0062/64/000/0C1/0055/0061

AUTHOR: A=zimov, A, A.; Kor’otkov; A. A.; Mitsengendler, S. P.
TITLE: Kinetics and mechanism of poly;nérizing ter. -butylmethacrylate with
n=butyllithium,

SOURCE: AN SSSR, Izvestiya. Ser. khim., no, 1, 1964, 55-61 .

TOPIC TAGS: tert.butylmethacrylate polymerization, methylmethacrylate poly-
merization, n.butylmethacrylate polymerization, polymerization kinetics,
polymerization mechanism, n. butyllithium, homogeneous polymerization, react-
ion constant, activation energy, polymerization center formation, chain growth,
chain termination, catalyst destruction, reaction rate, alkylmethacrylate,
polymerization L

ABSTRACT: The kinetics and polymerization mechanism of homogeneous poly-
merization of tert.-butylmethacrylate (t-BMA) in tolvene at -50C to -70C in
wide ranges of monomer and catalyst concentrations- were studied. The appar-

Cord 1/3
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ACCESSION NR: AP4010039

ent constants, the activation energy and the pre-exponents of the elemental
reactions (formation of polymerization centers, chain growth and termination,
and destruction of catalyst) were calculated. Values for t-BMA were compared
with those for methylmethacrylate (MMA) and.n-butylmethacrylate (n-BMA).
The high values for the pre-exponents in thpﬁrrhenius equation for t-BMA
(in the 1013 range as compared 105103 and 1-08;:;1‘0:- MMA and n-BMA) determined
~ - the notably. high apparent constants of the elemental reactions. The complex
compounds formed as intermediates in the elemental reactions are less stable
than those of MMA and n-BMA. The ratic of the constants for the reaction of
forming active centers to the chain growth reaction is higher for the t-BMA: the
polymerization proceeds without an induction period and the product polymers
have a lower molecular weight than those of MMA and n-BMA: . In polymerizing
alkylmethacrylates 0. 5%-6% of the n-butyllithium is spent on the reaction of
forming active centers; the main portion is spent on reaction with the C=0 bond.
Orig. art. has: 7 figures, tables and 6 equations.

ASSOCIATION:,. Institut vy*sokomolekylyarniy*kh soyedineniy Akademii nauk
Card 2/3 '
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ACCESSION NR: AP 4010039
SSSR (Institute of High Molecular Compounds, Academy of Science SSSR)
- SUBMITTED: 01Apr63 . DATE ACQ; 14Feb64 ENCL: 00

SUB CODE: CH, PH NO REF SOV: 008 OTHER: 003
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S AUMIOR: Kosotkov, A. A.. (Corres) ‘member s i L. B3 Zak, Ao @
! 'M"’"""“"“"?’“’( ‘ m ); :m’ + Dol A% L I

'mmz Polymerirzation of pentene-l in the presence of isoprene on & eoiplex',‘
.t catalyst . ' : :

 BOURCE: AN 8SR. Doklady*,.v. 155, no. 1, 196k, 136-138
oh n N r -

TOPIC TAGS: polymerization, Ziegler catalyst, pentene 1, isopreme, polyisoprene,
polypentene, refractive index, chain termination, pentene isoprene, homopolymer
mixture, copolymerization, catalyst component ratio, catalyst active center *
ABSTRACT: The copolymerization of olefins with dienes, specifically of pentene-~-1

with icoprene, with a Ziegler catalyst was investigated. The catalyst was -pre-

g A e i

pared by the interaction of various amounts of TiCly with Al(iso-butyl) to form .| - :
products with Al:Ti ratios from 1.0:1.0 to 2.0:1.0. With almost equal proportions) — -
of Al and T1, isoprene polymerizes in high yleld (about 90%) to form high molecular

¢is-1,h-polyisoprene;: with Al:TY ¢ 2:1, the yleld drops to 1.5%. The yleld of

pentene-l polymer is low (5.5-11.5%) regardless of the catalyst component ratio.

“! On Polymerizing & mixture of monomers with A1:Ti « 1:1;, the product polymer (e
Cﬁ-‘d‘t’m f‘ homopolymers) contains 83% isoprene; the yield and viscosity are lower

e
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than for isoprene alone. The AL:Ti*1:1 catalyst is described as apparently bhaving: -
. two types of active centers, one specific'for isoprene and the second for peatensd) - -
-+ | 1. When the Al component ratio is higher, the second type of active center is
e spparontly completely disintegrated while the rirst is only partially disintegra
A third type of active center, specific for pentene-1 is formed simultaneously, A
:.. | but-is almost completely blocked because of strong adsorption of isoprene, There-
i | fore polymerization of pentene-1 is almost impossible even with Al:™{ « 1.8:1 to

2:1.. When ieoprene is polymerized in the)presence of pentene-1l, isoprene chain

Jermination is effected with an Al:T{ ratfo above 1.2:1, The refractive indices ot

.| of £1lms of the polymers and copolymeriration products were found additive, vith |

. :;f of polypentence » 1.5800 and’ef polyiscoprene .5 1.5218,. (r1g.) orig. art.-
$ 1 figure and 3 tables. . . : :

ASSOCIATION: Institut vybsokomolekulyarnykh soysdinsniy AN-B883R (institute of
high-molecular compounds, AN BSER) - . R Con

s

st i L I - Vi e |

SUBMITTED: 208ep63 : HUiT. o DAYE ACQ: OBADréhy Cemewoer [ _;’::I
SUB CODE: O . . - .. , " HO.REF. 80V: 003 - * ' - 'OTHRR: OOk = ' |._ |
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ABSTFACT: Polymerization of isoprene was studied with Ziegler- type and organometal-
iln-w- r*nn-piex .catalysts in order to simulate the natural rubber. Production of com-
mers:il svnthetic SK1-3 rubber is based on the results o‘ this study. In general,
L HAegL—--rype catelyst [TiCly reduced with AltCjy4g)y) gave isoprene polymers cen-
tainingz up to 95% of cis-1,% units, while the organo-w-compliexas of Li, Zn. and Al
gave polymers with verying ratio of cis-1,4 to cis-3,4 and trans- 1,4 units. The
higner the cig-1,4 urit content in the polymer the bat er the mechanical proporties
~{ the u‘,uanizeo prcduct. In the case of the Ziegler catalyst, *he experiments
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were conducted at -3(° to 100°C using a 1:1 and 1:2 mixture of TiCly and (isc-C.Hg)y

- 4L walesyst. The initial isoprene concentration was 15-50 wt. %, the catalyst

rmtavtration was 2.7-3,6 wt, % based on monomer, ard che ~-lvme

5 - o A mixture of isopentenas, inoppe - :
vethviethyl ethylane wera e o

JGapFior Lo the polymerization ox o0 L

o

il hest mechanical and shysicas : fisLae
sTrenginoand relative elongation)., Polymers prepared at SO°C hsre the best mecha-
nical properties, Unsaturated hydroearbon-golvents. -gave lower.rates.of isoprene:
polymeriza’cmn.th the gaturated hydr “golvents: - ‘The ‘rate of pclymerization_-

reaction is reducedl md the polyrer quality. im aired when them is na &ol\'ent.
IOmg. art, has: 8 tableg’ an&j_ﬁgumsw :
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esoyuznyy y 4

s zatsly.a lzoprena kompleksnyml xatallzataram:
“omp.ex catalysts). Moscow, Izd-vo Khimiya, 1364, is--v

- e .- 77150 =f Isoprene by

“TOPIC TAGS: iazoprene polymerization, kinetics, mechanism, catalyst, catalysis

ABSTRACT: Effact of temperature and concentrations of moncmsr and catalyst on
xinetics of isoprene polymerization in isopentane and on polymer molecular weight
and microstructure was studied at 10°, 20°, and 30°C. TiCly act:vated with (iso-
-7,H41);A1CL served as catalyst., Experiments were also conducred «lthout a solvent

senzene solution. The {nitial rate ¢ polynecirst . o » re 25% conver-
sion}) 18 described by the equation:

y Wga'k':“m‘% (Ar-;{\)

i
vhere: a is 8 proportionality c;éffic‘ient, ky, k3, and k; are rate constants of !w

3
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‘the elementary steps of formation of active catalytic centuers
; TiCl; - * ReAICH - Gy L, 'ncv,  RGHyAIRCH
TICIR (CyHg), AIRCI++ cSH, 2 T{Cl-R(Cgﬂs)“ (AIRCE

i - -~;1CI;R(C.H.)‘ Mch Lo TlCl,-{-R(CsHs)t AIRCI

me fs the actual inftial igoprene amcentration in the syst.em in mol/L, ng is the
_ ‘total concentration of TiClj molecules in mol/f, and K {s the ecuilibrium constant
of the {scpreme polymerization reaction, The overalli apparent ectivation energv of
3 isoprene polymerization {s 1% kcal/mol. For 25-90% crmversion level, the actual
kimstic expresslion for isoprene polymeriz.aticm is

SRR ‘4 SRt .M_ﬂ‘_‘m-,( ) e @ T ottt

(SR Sk AP, e

'where: z ig fraction of convarted ﬁoymne g is a propoﬁ fonglity coefficfent, D |-
ia diFfusion confficient (molecwlemin™l), lfz and v 2 are initial and final instants
of the polymerination reaction. In the case of lsoprene pclymerization in absence |
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of a solvent, *he depth of polymerization in the initial periol (7-10% converaion)
{5 proportional to time to the first pawer according t~ *he frmula

o ky kg Kongmy )
- T
_.¢ ——'—_F'R-—“_k‘(l e { 8,

‘and the depth of polymerization in the subsequent diffusion-livited period iz pro-
portional to tre square voot of the initial and final reactior times according to
~ the formula

' ' xa.m{’:"f ( é’-)"‘ e (% — 1)

The polymer molecular weight is practically independent of cor ersion (depth of
~olvmerizationi--it increases with temperature and moncmer cotr tentration--and it is
almost independent of catalyst concentration. The polymer mic ostructure is insen-
sitive to changes in reaction temperature and to variationg ir monomer or catalyst
concentration. Orig. art. hast 2 tables, 18 figures, and 10 ‘ormulas,
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TITIT. ffiest which contaminants in monomer and solvent have on kinetics'of iso-
;rene polymerization
3OURTE: Vsesoyuznyy nauchno-issledovatel'skiy ingtitut sinteticheskogo kauchuka.

- T3 T3Rpcena Kompleksnyml katalizatorami - Toioemerisatisan ~f leoprane by

"t 4usiow, lzd-vo Khimiya, 1354, .

TOFIL TAGS: isoprenz, polymerization, kinetics, inmhibitor i
1
ARBSTRACT: Kinetics of isoprene polymerlzatlop\was studied in the presence of 34 !
ants which are commonly encountered in commercial grade hyﬁrncarbon solvents
4= .. wmmercial isoprene. These contamiunants were: ~vcoioventadiene, dimethvl
RN :aptan, vinyl acetylena, larprap,. a4 v y.erwe, lomertiyloailene,
';}methylethyl q.cetklenag acetyréﬁe_;;diefﬁyl gUlfide, d ,,etomtm.lm dzethyl amid; car-
‘bon monoxide, diethyl ether, vinylethyl ether, water, thicphene, carbon disulfide,
carbon dioxide, CO0S, ethyl alcchol, scetone, methylethyl ketone, H»S, 0z, HCOCH,
¥H,, dimethy) amide, 2,6-dimethyl-octatriens-1,3,6, pentene dimer, piperylene, iso~ i___
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'huty;ene—trimethy};—em 5t

= : pgntane_anipetmlemrethemmhemaf:_‘rhs
’rasoprena concentration was %1.§ mol/t; “the catalyst concentration was 0.008 mol/f;
and the molar ratio of Al{iso-CyHg)3:TiCly= 1:1. Among the contaminants examined,

Lo et ane, “nrﬂnVI formamide butyil mercaptar, ani asely Jerivatives werg

it ,,A.merxzat o0 inhibitors. Mechanisticailv, tw~ AxCreme Sases Were con-
“aminant reacts primariiy witr *fhe csr o0 2 0 o ecvare and does
"t witn the active polymer growth chains, an: [, ~onraminant reacts with
s lvmer growth chains and gracticaliy d-es - -+ nvary-s ki*h the cata-
~ ars. Jrig., art. has: o taclas, L. ., e, 0 Dorenlas
=7 none
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acetonitrile, catalysis

action of isopropyl acetylene, ethyl mercagtan,

- s Z poljmerxzatlon of isopreng was inves~ igated :;ﬁei \ﬁ:ﬁ
.1:: LIV anium trichloride gens=rated from 3 wix’.7e fA.JSLuLjL h
T ""Pniur etrachloride fn 1.1 melal ratic ool EXel mariza 10? ca 3=X
. ;A--ﬁaz sct Az a solvent. The inltiy. mo” *.f » .' :i ié? f; et
4 w-= srarting Tilla concentration was ;’ ’h *e ;h '-"-‘vcflced Qﬂlyrsi;gétly
L ..Fe*lcs e ot peliicrich e niougjet ;;e.;né;cf;cn seriod, and gave

~i+ial rate of polymerization at 10°C,
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k TITLE: Effect of coptaminants in titanium tetrachlomde on the process of isoprene
; pclymemzatfon and the »polymez‘ .propertles RET L L

SEEURCE ' Vseseyuznyy nauchnq- ssledovatel‘skw mstxmt i m‘cetzcheskego kauchuka.
Pnlimerizatelya lzoprana xompleksnymi Katalizatorami (Po ymerization of isoprene by
. _'ccmplex catalysts) Hoscow, Izd-vo Khinu;ya, 1961& 82 e}

TGP:C 'PA!SL 'ceatau‘mant «titanim-~tetrachlor1de, xsrxpx:ene polymerxzﬁtion""pqumev
property, Z:.aglev catalyst e

fesent 1zn comerczal grade

tenaile 5trength of. the vulcanized pradict- samf;les
-complex f 'ricxu H‘iﬂ't Al(iso—eqiigtg served as.a czrtalyef.
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1Tt was found that HCL, ‘TIOCLy, CCliy-SiCly, VOCLy, and TiCly strongly inhibit:iso-:"
'prene polymerization even if present in very minute concentrations. HCI is the
major contributar to the catalytically harmful action of tie TiOCl; -HC1l joint sys-
rem (formed as a result of interaction of water with TiCly'. The following TiCly
contaminants are little harmful: FeClj up to 0.05 wt. %, 11Clj up to 0.05 wt. %,
o, 0lg up to 0.1 wt. %, and SOCl; up to 0.1 wt, %, Prepara:ion of high activity com-
~lox ~elymerization catalyst vequires freshly distilled high purity TiCl,. Orig. art.
nas: LU tables and 1 figure.
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complex catalysts) Hcscow, Izd—vo Khim.ya, 1964 91-100

;TOPIC TAGS-' contaminant, tri_isobuty, aluminu:n, mopreue, pelymen, mbber
’Z:.egler catal L v

A&STR&CT'? The. effect of ‘contaminants present in comerc:.al grade tmisob\rtylf lu<
minum ‘(aluninum diiscbutylchloride; salts of . organic ‘acids, aluminum diiscbuty
thydride, atuninua- diisohutylisohutbxide,-and =~Lsobut3tleue) ot isoprene polymeri zaticn

,emcentratwn was 15-20 ml % basa& ,on“_zjeactmn mxxtune and concentmtiou of the

with Ziegier-type catalyat was studied at 20°C in an isopentane solvent. Isepme :
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S : ples. .as measured at 20° and 100°C, Up to 607
iwt % of x.scbxrtylene and: up to'L'wt & of aluminum butyl stearate (based on triiso-

.. |butyl alumioum} has no effect on either the.rate of isoprene polymerization or the

. lrubber quality. ‘Catalyat nmtaining aluminim di {schutylischutoxide, aluminum diisc

o butylichloride, and aluminum. difsobut ik} dtideare less active and th ive _rubbers . i
:]of infenic gt’zalitv Orig. art. has i y 8 _ eyg :
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8 dovatel‘ski' nstitut sinteticheskogo kauch :
£zatoram. (Pclymeriz‘ t{on of Isoprene

1 TOPIC 'E‘AGS, | :
tmchlorooxide '.j: L

: ABSTRACT‘ Reduenon of voczg ,RoA 1, RAlClg, mx(ox)z, Rzn(ox} and ,
IRA1C1(OR) at various ‘component ratios, in argon atmosphere, was'studied k:.nencally
“lat 20°C, and in & beazene'solvent;-(R-was CoHg} . The experimental set-up is shawn.

'in fig., 1 of the Enclosure: Reac:txon mixtures were prepared from 0.1 molar benzene
isolutions of high purity reagents. R3AlL, RpAICL, and PAICl, attack preferentially

ithe V-0 bond, RAICI(OK} attacks prefemntxany ‘the V-Cl bond, FzAI(OR} attacks both |:
bonds equally, and RAI(OR)a does not react with VOCL3 at all. Composition of the
msoluble reaction product -was. calculated assuming‘apmnciple of eq_uality of energy.-
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